cFos labeling in rat superior colliculus: activation by normal retinal pathways and pathways from intracranial retinal transplants.
Previous studies in this laboratory have shown that intracranial retinal transplants can establish both anatomical and functional connections with the host brain. Embryonic rat retinae transplanted intracranially into neonatal host brains are capable of evoking appropriate physiological and behavioral responses when illuminated. The present study employs the specific expression of the cFos protein to identify brain regions in which immediate-early gene activation can be recognized in response to flash stimuli delivered to retinal transplants and to normal intact retinae. Stimulation of the intact eye induced significant cFos expression in various visual centers, including the stratum griseum superficiale of the superior colliculus and the pretectal area, but not in the dLGN, suprachiasmatic nucleus, or retina. Animals with functional transplants expressed cFos throughout the depth of the stratum griseum superficiale and stratum opticum of the superior colliculus, thus apparently activating an additional population of superior collicular cells. Like the eye-stimulated animals, animals with functional transplants failed to elicit significant cFos expression in the dLGN or transplanted retina. This study indicates that intracranial retinal transplants are capable of forming functional connections with the host superior colliculus which not only mediate transient changes in electrical activity but also may affect gene expression through the induction of the c-fos gene.